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ABSTRACT 
The aim of this paper was focused on the quality changes of baby food stored at different temperature (4 °C, 20 °C, 40 °C 
and 60 °C) for 15 days. During storage, chemical and nutritional parameters analysis were carried out. Commercial fruits 
based baby food are the products usually made with fruits, sugar, and variable additives. As the foodstuffs intended for 
particular nutritional uses, baby foods for infants and young children conform to a set of strict guidelines e.g. nutritional 
quality, the addition of additives, labeling. However, being an important supplement to children‘s diet and for their 
progressive adaptation to ordinary food, the nutritional quality of commercial fruits baby food is very important. Samples 
of commercial fruits baby food from the market and pharmacies were analyzed by parameters: pH, total soluble solids, 
moisture, total acidity, vitamin C, proteins, sugars, and lipids. All samples of baby food are produced by foreign companies 
since currently, no Kosovo manufacturers are producing this range of products. The nutritional quality parameters are 
important to assess the quality of the product and how it can be safely stored. However, as a precaution, storage remarks in 
the product labels should always be followed. 
Keywords: baby food; nutritional content; chemical composition; fruits 
INTRODUCTION 
 Commercial fruits based baby food are the products 
usually made with fruits, sugar, water, and variable 
additives. Nutrient-rich baby foods are required with 
particularly high standards of quality and safety expressed 
through product specifications or attributes. As the 
foodstuffs intended for particular nutritional uses, baby 
foods for infants and young children conform to a set of 
strict guidelines e.g. nutritional quality, the addition of 
additives, labeling (Čížková et al., 2009; Calabretti et 
al., 2017; Azemi et al., 2019). Commercial fruits baby 
food is suitable for use during the complementary feeding 
period. These foods are specifically formulated with 
appropriate nutritional quality to provide additional energy 
and nutrients to complement the family foods derived from 
the local diet by providing those nutrients which are either 
lacking or are present in insufficient quantities (Codex 
Alimentarius, 1991). However, being an important 
supplement to children‘s diet and for their progressive 
adaptation to ordinary food, the nutritional quality of 
commercial fruits baby food is very important. Fruits-
vegetable based foods are easy to digest and offer high 
nutrient density. The nutrition value of baby food deeply 
depends on the composition, what raw materials are used 
and what are the proportions of fruit or vegetable content 
(Zein, ElSayed Bhnsawy and Arafa, 2019; Seidel et al., 
2015). There is much evidence that the quality and 
composition of commercial baby food may contribute to 
the present and future health benefits of young children. 
Since infants between 6 months and 3 years of age are 
rather limited in their food choices, the commercial baby 
foods serve as an important source of energy, basic 
nutrients, fiber, vitamins, and minerals and establish their 
taste and eating patterns (Čížková et al., 2009). 
 Infant fruits play an important role in the complementary 
feeding period. Infant fruits are defined as “processed 
fruit-based foods” that are divided into “simple fruits 
which are or have to be reconstituted with milk or other 
appropriate nutritious liquids’’. Nutrition and dietary 
habits during infancy and early childhood play a role in 
shaping eating habits and health later in adolescence and 
into adulthood (Walker and Goran, 2015; Prchalová et 
al., 2016). In many countries, infant fruits are among the 
first foods that are introduced at the beginning of the 
complementary feeding period. In recent decades, the 
reduction of time to be dedicated to the preparation of 
home meals has already led to the appearance of ready-to-
eat food products on the market. The foods specifically 
manufactured for infants and young children have had an 
evolution. Prepared baby foods and formulas, intended for 
use of children aged between 4 months and 3 years, 
provide an appealing alternative for working mothers 
(García et al., 2015; Garcia et al., 2014). 
 The aim of this paper was focused on the quality changes 
of baby food stored at different temperature (4 °C, 20 °C, 
40 °C, and 60 °C) for 15 days. 
 The imbalance of calories and nutrients in some of the 
baby foods necessitates encouraging breast feeding at least 
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during the first 6 months. The high protein contents may 
damage the kidney and the quantity and quality of protein 
in baby foods should be adjusted to simulate human milk. 
The protein quality may be improved by improving the 
processing and storage conditions. To reduce the risk of 
dental caries, baby foods in which sucrose should be 
replaced by glucose or lactose may be selected (Al-
Othman, Khan and Al-Kanhal, 1997; Kohlboeck et al., 
2012; Jackson, 2015). Nutrition education of mothers and 
health workers in kindergarten on the selection and 
preparation of the right type of baby foods and weaning 
practices will go a long way in improving the nutritional 
status of infants and children in the country. 
 Samples of commercial fruits based baby food from the 
market and pharmacies were analyzed by parameters: pH, 
total soluble solids, dry matter, total acidity, vitamin C, 
sugars (total sugars, reducing sugars), proteins, and lipids. 
All samples of baby food are produced by foreign 
companies since currently, no Kosovo manufacturers are 
producing this range of products. This is the first research 
of this type in Kosovo and it should give us a novel result. 
The nutritional quality parameters are important to assess 
the quality of the product and how it can be safely stored. 
However, as a precaution, storage remarks in the product 
labels should always be followed. 
 
Scientific hypothesis 
 The scientific hypothesis of this study was focused on the 
quality changes of baby food stored at different 
temperature (4 °C, 20 °C, 40 °C, and 60 °C) for 15 days. 
During storage, chemical and nutritional parameters 
analysis were carried out. Quality parameters content was 
estimated at the beginning of the experiment and 
subsequently at 15 days interval. 
 
MATERIAL AND METHODOLOGY 
Sampling Preparation 
 Samples of commercial fruits based baby food with trade 
name: HiPP (Apple and Berry fruits), HiPP (Plum), HiPP 
(Apple and Banana), HiPP (Pear), FRUTEK (Banana), and 
HELLO (Carrot and Apple) were purchased from the 
market and pharmacies in Kosovo during the period June 
2019. After samples collection, they were stored at 
different temperatures (4 °C, 20 °C, 40 °C, and 60 °C) for 
15 days. 
 0.5 g of the product was diluted in 10 mL of acidified 
distilled water (1%) and extracted for 10 minutes. The 
solution was centrifuged at 3000 rpm for 10 minutes. The 
solid fraction, separated from the supernatant, was then 
subjected to a new extraction step. The liquid phases were 
collected and brought to a final volume of 10 mL. All 
analyses were performed in triplicate. 
 
Nutritional analysis 
 Nutrient analysis was done for all collected samples. 
Determination of nutritional properties of commercial 
fruits baby food with trade name: HiPP (Apple and Berry 
fruits), HiPP (Plum), HiPP (Apple and Banana), HiPP 
(Pear), FRUTEK (Banana), and HELLO (Carrot and 
Apple) were performed according to the standard methods 
of the AOAC (2005) and AOAC (2016). Total soluble 
solids content (TSS) measured using the Abbe 
refractometer calibrate against sucrose and expressed in 
˚Brix. Titratable acidity (TA) was measured according to 
AOAC Method (AOAC, 2005; AOAC, 2016) and 
expressed as milligrams of citric acid. pH was measured 
using pH/mv meter, and dry matter (DM) was measured in 
triplicate by drying 5 g of the fresh fruits at 105 °C until 
constant weight (4 – 6 hours). The determination of lipids 
was done by Soxhlet extraction after digestion of the 
samples by hydrochloric acid hydrolysis, followed by 
extraction of the fats with petroleum ether. After the 
extraction, lipid content was determined by weighing 
(AOAC, 2005). Protein was determined by the Bradford 
method with some modifications. Gelatin is commonly 
used to create the standard curve, and the absorption is 
measured at 545 nm in a spectrophotometer. Reducing 
sugar was determined using the method of Lane and 
Eynon and Fehling’s solution as described by AOAC 
Methods (AOAC, 2005; AOAC, 2016). Total sugars were 
determined by the phenol sulfuric acid method (Nielsen, 
2009). Glucose is commonly used to create the standard 
curve, and the absorption is measured at 490 nm. Vitamin 
C content was estimated using a spectrophotometric 
method with 2,4-dinitrophenyl hydrazine as an indicator 
(AOAC, 2005; AOAC, 2016). Samples were 
homogenized with metaphosphoric acid  
(5% metaphosphoric acid in 10% acetic acid solution in 
water), filtered and treated with 85% sulphuric acid 
solution and 2,4-dinitrophenyl hydrazine, and then 
incubated at 60 °C for 60 min in a water bath. Absorbance 
was measured at 520 nm in a spectrophotometer (Genesys 




 All data were expressed as the mean ± standard deviation 
of triplicate experiments. All statistical analyses performed 
using the MS Excel program and SPSS 22.0 statistics 
software Differences were tested for significance using the 
ANOVA procedure, with a significance level of p <0.05. 
 
RESULTS AND DISCUSSION 
 Samples of commercial fruits based baby food with trade 
name: HiPP (Apple and Berry fruits), HiPP (Plum), HiPP 
(Apple and Banana), HiPP (Pear), FRUTEK (Banana), and 
HELLO (Carrot and Apple) were purchased from the 
market and pharmacies in Kosovo during the period June 
2019. The effect of storage on quality changes of baby 
food is given in Table 1, Table 2, and Figure 1. 
 The pH values of commercial fruits-based baby food 
were decreased during storage (Table 1). The average pH 
value ranging from 3.55 ±0.1 to 2.85 ±0.1 sample A2 HiPP 
(Plum), 3.88 ±0.1 to 3.68 ±0.1 to sample A4 HiPP (Pear), 
3.93 ±0.1 to 3.69 ±0.1 sample A6 HELLO (Carrot and 
Apple), 3.94 ±0.1 to 2.94 ±0.1 sample A1 HiPP (Apple 
and Berry fruits), 3.98 ±0.1 to 3.55 ±0.1 sample A3 HiPP 
(Apple and banana) and highest 4.31 ±0.1 to  
4.15 ±0.1 sample A5 FRUTEK (Banana). Statistical 
analysis showed that storage interval and temperature 
treatments had a significant (p <0.05) effect on the pH 
value of all samples. 
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Note: Data are expressed as average value ± standard deviation of three replicates. 
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 Our results correspond with the results of the work 
Carbonell-Capella et al. (2014), Zulueta et al. (2007) 
reported that the pH values of commercial fruits-based 
baby foods in the range of 3.54 – 4.12 and pH range  
2.96 – 4.11 respectively. Similar results reached Usal and 
Sahan (2020), who report that the pH of the commercial 
baby food ranged from 3.55 – 5.24. Touati et al. (2016) 
reported that the pH values were significantly decreased 
during this period, independently of the temperature used. 
Prior storage, pH values were 3.88, 3.57, and 2.77. The pH 
of fruits is lower than vegetables and therefore vitamin C 
is less degraded in fruits (Mesías-García, Guerra-
Hernández, and García-Villanova, 2010). 
 The values for commercial fruits-based baby food of the 
total dry matter were decreased during storage (Table 1). 
The average value ranged from 1.34 ±0.1 to  
1.08 ±0.1 sample A1 HiPP (Apple and Berry fruits) and 
increasing on other samples: 2.13 ±0.1 to 1.94 ±0.1 sample 
A6 HELLO (Carrot and Apple), 2.24 ±0.1 to  
2.04 ±0.1 sample A3 HiPP (Apple and banana),  
2.43 ±0.1 to 2.23 ±0.1 sample A4 HiPP (Pear),  
2.61 ±0.1 to 2.43 ±0.1 sample A5 FRUTEK (Banana) and 
to be higher value is 3.35 ±0.1 to 3.35 ±0.1 sample  
A2 HiPP (Plum). Statistical analysis showed that storage 
interval and temperature treatments had a significant  
(p <0.05) effect on the total dry matter value of all 
samples. 
 Usal and Sahan (2020), reported that the dry matter 
levels of samples were varied between 81.41 and 93.10% 
depending on ingredients. When the dry matter of the 
samples was examined, the highest value was found in  
14 (93.10%) sample and the lowest value in 11 (81.41%). 
These values are much higher than our results. 
 An increase was observed in soluble solids TSS/°Brix of 
samples of commercial fruits baby food throughout the 
storage (Table 1). The average value ranged from  
4.75 ±0.1 to 5.90 ±0.1 sample A4 HiPP (Pear), and 
increasing on other samples: 5.0 ±0.1 to 6.2 ±0.1 sample 
A3 HiPP (Apple and banana), 5.1 ±0.1 to 6.4 ±0.1 sample 
A5 FRUTEK (Banana), 6.1 ±0.1 to 7.7 ±0.1 sample  
A6 HELLO (Carrot and apple), 6.2 ±0.1 to 7.5 ±0.1 
sample A2 HiPP (Plum) and highest 7.0 ±0.1 to 8.2 ±0.1 
sample A1 HiPP (Apple and Berry fruits). The increase in 
soluble solids TSS/°Brix value may be due to an increase 
in temperature and inversion of sucrose into glucose and 
fructose. Statistically, storage interval and treatments had 
significantly (p <0.05) effect on soluble solids TSS/°Brix 
value of all samples during storage. 
 Different authors have observed that the TSS/°Brix value 
increased during storage at different temperatures. Zulueta 
et al. (2007) reported that the TSS/°Brix ranged from  
14.0 to 24.9. Touati et al. (2016) reported a significant 
increase in TSS/°Brix was observed for all the samples 
during storage 11.60 – 15.20. Carbonell-Capella et al. 
(2014) reported that the TSS/°Brix ranged from 12.0 to 
24.9. Our results were the lowest of these studies. 
 The total acidity in samples of commercial fruits baby 
food was decreased during the storage period (Table 1). 
The average value for total acidity is lower ranged from 
expressed in % of citric acid and ranged from 0.30 ±0.2 to 
0.15 ±0.2 sample A6 HELLO (Carrot and Apple) while the 
highest values of total acidity are in the sample A1 HiPP 
(Apple and Berry fruits) 0.61 ±0.2 to 0.41 ±0.2. The 
reason behind the increase in acidity is the degradation of 
non-reducing sugar which increases the acidity. Total 
acidity was statistically significantly (p <0.05) affected by 
storage intervals and temperature treatments. 
 Organic acids in fruits exhibit a low susceptibility to 
changes during processing and storage, combined with 
adequate stability compared to pigments and flavor 
compounds (Fügel, Carle and Schieber, 2005). Many 
authors have been observed that fruit-based products 
showed acidic properties in studies conducted. The total 
acidity showed a decrease during storage in their studies 
(Zulueta et al., 2007; Jie et al., 2013; Batkan, 
Kundakçi, and Ergönül, 2012). Our findings are similar 
to those found by them. Our results correspond with the 
results of the studies Usal and Sahan (2020) reported that 
the total titratable acidity (g of citric acid mg.100g-1) was 
between 0.15 and 0.54 mg.100g-1. Similar results observed 
Carbonell-Capella et al. (2014), who report that the total 
acidity (g of citric acid per 100 g) of the commercial baby 




 Figure 1 The 3D visualization data of chemical and 
nutritional parameters of baby food. 
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Note: Data are expressed as average value ± standard deviation of three replicates. 
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 Samples of commercial fruits baby food are a good 
source of Vitamin C. Some sample is fortified with 
Vitamin C and contains high value of Vitamin C. The 
stability of Vitamin C decreases with increasing 
temperature. A decrease in Vitamin C in samples of 
commercial fruits baby food during storage (Table 1). The 
highest average value of Vitamin C is A1 HiPP (Apple and 
Berry fruits) 30 ±0.2 to 20 ±0.2 also and sample A2 HiPP 
(Plum) 30 ±0.2 to 20 ±0.2. The relatively high amounts of 
Vitamin C also contain the samples: A4 HiPP (Pear)  
10 ±0.2 to 1.6 ±0.2 and sample A6 HELLO (Carrot and 
Apple) 10 ±0.2 to 4.5 ±0.2, while the samples A3 HiPP 
(Apple and banana) value of Vitamin C is lower  
8.9 ±0.2 to 7.2 ±0.2 and lower in the sample A5 FRUTEK 
(Banana) 8.7 ±0.2 to 6.3 ±0.2. Statistically, storage interval 
and treatments had significantly (p <0.05) effect on the 
Vitamin C value of all samples during storage. 
 It is known that losses of vitamin C occur during 
processing and storage. That these losses may be used as 
an indicator of the aggression to nutritional value suffered 
in the industrial or culinary process (Mesías-García, 
Guerra-Hernández and García-Villanova, 2010). It is 
thought that vitamin C undergoes oxidation and substantial 
losses during processing, storage, and heat treatment of 
fruit and vegetables during the processing periods  
(El-Ishaq and Obirinakem, 2015). To prevent such 
losses, vitamin C may be added to vegetable and fruit-
based baby foods, and optimization of the pH value. If the 
pH value increases from 3 to 6, vitamin C oxidation 
increases (Fan, 2005). Uğur et al. (2020) reported that the 
determined concentrations ranged from 0.1 to  
8.5 mg.100g-1 in samples that were not-fortified with 
vitamin C. Also, the concentration of vitamin C was very 
low in samples that were not containing added vitamin C 
compared to other fruit and vegetable-based baby 
foodstuffs. Silva et al. (2018) found that vitamin C 
concentration in baby foods ranged from 1.50 to  
144 mg.100g-1 and the measured amount of vitamin C was 
50% higher than the reported concentration on the label. In 
the same study, all values were within the allowed limits in 
compliance with EU legislation. Brandon et al. (2014) 
revealed that determining vitamin C concentrations ranged 
from 97 to 147% of the declared concentration in infant 
formula. In the study conducted by Mesías-García, 
Guerra-Hernández and García-Villanova (2010) for 
vegetable-based baby foods, no vitamin C was found in 
any of the products and it was thought that naturally found 
vitamin C was completely lost during processing. 
Carbonell-Capella et al. (2014) revealed that vitamin C 
contents were between 1.9 and 71.5 mg.100g-1 in 23 fruit-
based baby foods and the lowest vitamin C amounts  
(0 – 2.4 mg.100g-1) were determined in fruit-based baby 
foodstuffs which were not-fortified with vitamin C. When 
the declared amount was subtracted from the analyzed 
amount, very small amounts of vitamin C were found in 
the samples. It is thought that vitamin C undergoes 
substantial losses in the processing periods. Our findings 
are congruent with the measured amount of vitamin C was 
generally the reported amount in vitamin C added and 
declared commercial fruits baby food. Our findings are 
congruent with the above-mentioned studies that the 
measured amount of vitamin C decreased during storage 
time and heat treatment. 
 Also, commercial fruits based baby food as a good 
source of sugars, and consequently, they are a good source 
of energy. A decrease was observed in the total number of 
sugars on these samples during storage (Table 2). The 
average value varied from 11.1 ±0.1 to 9.0 ±0.1 sample  
A4 HiPP (Pear), 12.4 ±0.1 to 10.2 ±0.1 sample A1 HiPP 
(Apple and Berry fruits), 13.2 ±0.1 to 11.1 ±0.1 sample  
A3 HiPP (apple and banana), 15.8 ±0.1 to  
13.1 ±0.1 sample A5 FRUTEK (Banana), 16.0 ±0.1 to 
13.9 ±0.1 sample A2 HiPP (plum) as well as higher in the 
sample A6 HELLO (carrot and apple) 18.9 ±0.1 to  
18.3 ±0.1. During storage in different temperatures, 
sucrose in fruits is continuously converted into fructose 
and glucose which results in a reduction in the total 
number of sugars. Results demonstrated that storage and 
temperature treatment have a significant (p <0.05) effect 
on samples of baby food. 
 An increase was observed in reducing sugars during 
storage and temperature treatment (Table 2). The average 
value varied from 9.1 ±0.1 to 11.3 ±0.1 sample A4 HiPP 
(Pear), 9.2 ±0.1 to 11.3 ±0.1 sample A1 HiPP (Apple and 
Berry fruits), 12.1 ±0.1 to 14.3 ±0.1 sample A3 HiPP 
(Apple and banana), 9.9 ±0.1 to 11.9 ±0.1 sample  
A5 FRUTEK (Banana), 11.2 ±0.1 to 13.4 ±0.1  sample  
A2 HiPP (Plum) as well as higher in the sample  
A6 HELLO (Carrot and apple) 15.0 ±0.1 to 17.2 ±0.1.  
A raise in reducing sugars is due to the inversion of 
sucrose to reducing sugar because of acids. A conversation 
of pectin into fructose and glucose because of the rise in 
temperature during storage was observed. Storage and 
temperature treatment results were significant (p <0.05). 
 Many products that are frequently marketed to and 
consumed by infants and young children contain sugars 
that are far more than what is considered nutritionally 
beneficial and/or different from that stated on the nutrition 
label (Walker and Goran, 2015). Total sugar content is 
positively correlated with fruit and vegetable content in 
commercial baby foods, particularly in spoonable foods 
(6.8 g sugar per 100 g), suggesting that they may be used 
as sweetening agents (Garcia, McLean and Wright, 
2016). 
 Our results were in concordance to those found by 
Batkan, Kundakçi and Ergönül (2012) reported that the 
average of total sugars was 9.94 – 10.97 g.100g-1 and that 
the average of reducing sugars was 8.39 – 10.08 g.100g-1. 
It was found that the storage period significantly affected 
the total sugar and reducing sugar contents of all samples 
(p <0.05). In the period of storage, total sugar and reducing 
sugar contents of all samples showed an increasing trend. 
It is thought that this increase is related to the degradation 
of starch to glucose and maltose. 
 The values of proteins to samples of commercial fruits 
based baby food are lower. Fruits baby food do not count 
as protein foods and varied between 0.5 ±0.1 to sample  
A6 HiPP (Pear), 0.5 ±0.1 to sample A3 HiPP (Apple and 
Berry fruits), 0.5 ±0.1 to sample A5 HiPP (Apple and 
banana), 0.5 ±0.1 g.100g-1 to sample A4 HiPP (Plum) and 
the lowest of samples A8 HELLO (Carrot and apple)  
0.1 ±0.1 while the highest 0.8 ±0.1 to sample A7 FRUTEK 
(Banana). No change in protein values was observed 
during storage and temperature treatment and statistically 
is significantly (p <0.05). 
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 Also, commercial fruits based on baby food are not fat-
rich foods. The content of lipids is low and varies from 
0.04 ±0.01 to sample A7 FRUTEK (Banana), while in 
other samples its value is 0.1 ±0.01 to samples A3 HiPP 
(Apple and Berry fruits), A4 HiPP (Plum), A5 HiPP 
(Apple and banana), A8 HELLO (Carrot and apple)), 
while the highest value is in the sample A6 HiPP (Pear) 
0.3 ±0.01. Also, no change in lipids values was observed 
during storage and temperature treatment and statistically 
is significantly (p <0.05). 
 It is very difficult to compare data with other authors 
because there is limited data in the literature about proteins 
and lipids to samples of commercial fruits-based baby 
food. Our results were the first in this study. 
 The obtained results can be useful in clarifying the 
changes in the quality of commercial fruits based baby 
food during storage in different temperature treatments  
(4 °C, 20 °C, 40 °C, 60 °C). 
 
CONCLUSION 
 The samples of commercial baby food based fruits stored 
at refrigeration condition (4 °C) and room temperature  
(20 °C) had the maximum quality and maximum nutrients 
stability as compared to the treatment of increased 
temperature (40 °C and 60 °C) during 15 days of storage. 
 Samples of commercial fruits based baby food with trade 
name: HiPP (Apple and Berry fruits), HiPP (Plum), HiPP 
(Apple and Banana), HiPP (Pear), FRUTEK (Banana), and 
HELLO (Carrot and Apple) were purchased from the 
market and pharmacies in Kosovo during the period June 
2019. However, as a precaution, storage remarks in the 
product labels should always be followed. All samples of 
baby food are produced by foreign companies since 
currently, no Kosovo manufacturers are producing this 
range of products. 
 This is the first research of this type in Kosovo and it 
should give us a novel result. Nutrition education of 
mothers and health workers in kindergarten on the 
selection and preparation of the right type of baby foods 
and weaning practices will go a long way in improving the 
nutritional status of infants and children in the country. 
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